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January 15, 1982 

INC 

D r .  Joshua Lederberg 
President 
Rockefel ler  Un ive rs i t y  
1230 York Avenue 
New York, N. Y. 10021 

Dear D r .  Lederberg: 

Some t ime ago you asked Bob M i t c h e l l  f o r  i n s i g h t  i n t o  how herb ic ide 
"safeners" work and how the people a t  S tau f fe r  discovered the sub- 
s t i t u t e d  dichloroacetamides which minimize the phytotoxic e f f e c t s  of 
thiocarbamate herbic ides on the seed. 

N,N-Diallyldichloroacetamide was the most e f f e c t i v e  o f  many N-substi- 
t u ted  ch1oroamide.s and our frtends a t  S tau f fe r  t e l l  us i t  resu l ted  
from study o f  hundreds of screening candidates. 

The mechanism of; act fon was reported by Lay, Hubbell and Casidal,* 
i n  1975 and t h e i r  desc r ip t i on  appears unchallenged since i t s  p u b l i -  
cat ion.  

B io log i ca l  oxidatfon 07 the thiocarbamates t o  the corresponding su l -  
foxide probably const f tu tes the f i r s t  step i n  corn phy to tox i c i t y .  
Evidence i n  v i t r o  ind icates the su l fox ides carbamoylate g lu tath ione 
and the safeners o r  ant idotes a c t  i n  corn t o  r a i s e  the g lu tath ione 
and glutathione-S-transferase l e v e l s  r e s u l t i n g  i n  r a p i d  d e t o x i f i -  
ca t i on  o f  the sul  foxides. 

I have seen no explanation why many subs t i t u ted  chloroacetamides are 
unique i n  fncreasfng g lu tath ione production. 

Our research work a t  V i r g i n i a  has focused on chemical synthesis t o  
provide intermediates f o r  the herbic ide industry.  
o f  Celanesehs seed companies i n t o  V i r g i n i a ' s  a c t i v i t i e s ,  we are 
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expecting thi's emphasts t o  broaden and change as we t ry  t o  match 
chemical R&D strengths t o  the production and marketfng expertise 
o f  the seed compantes. As yet, we haven't identl'fied one single 
"silver bullet'' t o  couple the agricultural and chemical expertise. 
We have enlisted our own and Corporate strength t o  identify appro- 
prl'ate strategies and we would be receptive t o  any comments you 
might  have. 

Very t ruly yours, 

Matthew E. Hermes, €?h.D. 
Director, Research & Development 
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L. C .  Bostjan 
C. C. Braun 


